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INTRODUCTION
In October 1976, the U.S. Geological Survey in cooperation with Jackson County established five streamflow-gag ing and water-quality stations near Coa1-mont, in southwestern Jackson County, Colo. (figs. 1 and 2). These stations, located on streams which comprise the headwaters of the North Platte River, provided basic information on the quality of water in the Coalmont study area.
The study of the Canadian River area was established through an agreement made in October 1977 with the U.S. Bureau of Land Management. This agreement initially called for the installation of two streamf1ow-gaging and water-quality stations on the Canadian River, east and northeast of Walden (figs. 1 and 3)-A third station was established in July 1979 on Williams Draw, one of the i ntermi ttefit tributaries of the Canadian River.
The purposes of this report are twofold: First, to summarize through the use of descriptive statistics, the water-quality data collected from October 1976 to September 1980; and second, to present regression equations as limited predictive tools that can be used to estimate selected water-quality constituents for these stations from a field determination of specific conductance. These summaries and regression equations are intended to assist land-use planners, water administrators, mining engineers, and others in the design or modification of present or future resource-development projects.
The data summarized in this report have been published for 1977 through 1980 in the annual series, "Water Resources Data for Colorado" (U.S. Geological Survey, 1978-81) . 
STUDY AREAS
The Coalmont study area ( fig. 2 ) is drained by two major streams, Grizzly Creek and Little Grizzly Creek, which form the North Platte River at their confluence downstream from the study area. Two stations were established on each of these streams, one upstream and one downstream from the proposed coal-development area.
A fifth station was established on Buffalo Creek, a tributary entering Grizzly Creek between the two mainstem stations.
The Coalmont area was the scene of infrequent small-scale mining operations, both strip and underground, from 1909 to 1960, when approximately 1.1 million tons of coal were extracted (Jones and Murray, 1976, p. 26) . A renewed interest in the development of the coal resources of the area, coupled with the brief operation of a small strip mine in 1975, prompted the initiation of this study.
However, no mining occurred during the study period.
In the Canadian River study area ( fig. 3 ), two streamflow-gaging and waterquality stations also were located upstream and downstream from the proposed mining area.
The coal area lies southwest of the river valley in gently rolling terrain drained by six intermittent streams which flow generally northeast into the Canadian River.
A third partial-record station was established on Williams Draw-one of these intermittent streams. The Canadian River area was also the scene of occasional mining in the past (Jones and Murray, 1976, p. 26 ) but on an even more limited basis 'than the Coalmont area. However, the Canadian River area has been actively mined since 197^; production from two mines in the area through June 30, 1979> was more than 2 million tons (Reade and Campbell, 1979) .
DATA COLLECTION AND ANALYSIS
A monthly sampling plan was begun at all of the stations in both study areas, except the one station on Williams Draw where samples were collected only during periods of snowmelt in April, May, and June. At the time of sample collection, field determinations were made of water temperature, dissolved oxygen, pH, and specific conductance. Samples were collected for laboratory analysis of alkalinity, nutrients, and major inorganic constituents. The monthly sampling plan was reduced in scope in the Coalmont area after 1 year and in the Canadian River area after 2 years to cover only the range of water discharge. Semiannual analyses were made for trace elements.
In the Coalmont area, samples for determination of suspended-sediment concentration were collected at nearly the same intervals as the samples for chemical analysis. However, at the two stations on the Canadian River, suspended-sediment data were obtained on a daily basis, beginning in May 1978. The tables present statistics for instantaneous suspended-sediment concentration and instantaneous load at the five Coalmont stations and mean daily concentration and daily load at the two stations on the Canadian River. The suspended-sediment data for the 1980 water year for the latter two stations were not available for this report.
Data collection in the Coalmont study area was discontinued at the end of the 1980 water year (September 30, 1980) but is continuing in the Canadian River study area.
All water-quality and suspended-sediment data were collected and analyzed according to U.S. Geological Survey procedures as described in the series, "Techniques of Water-Resources Investigations" (Brown and others, 1970; Guy, 1969; Guy and Norman, 1970; and Porterfield, 1972) .
EXPLANATION OF DESCRIPTIVE STATISTICS AND REGRESSION TABLES
The descriptive statistics and regression equations were generated using Statistical Analysis System 1 (SAS) computer programs. The descriptive statistics for the eight data-collection sites shown in tables 1 through 8 (in the Hydrologic Data section) were computed by the SAS Means procedure (Statistical Analysis System Institute, 1979, P-303)-Columns in these tables are defined as follows:
(1) N is the number of water-quality samples used to compute the statistical summary.
(2) Maximum value and minimum value are the extreme values, and mean value is the arithmetic average of the data.
(3) Standard deviation is the square root of the weighted average of the squared deviations from the mean. Standard deviation has the same units as the mean; generally speaking, smaller standard deviations indicate that data points are more clustered around the mean and that large variations from the mean are infrequent (Benjamin and Cornell, 1970, p. 12) .
(k) Coefficient of variation is a unitless expression computed by dividing the standard deviation by the mean and multiplying the result by 100. This value gives a quick comparison of the relation between the mean and standard deviation and also facilitates comparison among the variables being measured (Benjamin and Cornel 1, 1970, p. 139 ) .
(5) Skewness is an indication of the asymmetry of the distribution of a random variable. The skewness for a distribution which tails off to the right is positive; for one which tails off to the left, the skewness is negative.
Symmetrical distributions have zero skewness (Benjamin and Cornell, 1970, p. 14, 146 ).
x The use of the brand name in this report is for identification purposes only and does not imply endorsement by the U.S. Geological Survey.
The regression equations shown in table 9 (Hydrologic Data section) were computed using the SAS General Linear Models (GLM) procedure (Statistical Analysis System Institute, 1979, p. 245) . The GLM procedure computes the slope (???) and yintercept (£>) for the linear equation, y=mX+b, by the least-squares method.
All of the observation pairs are given equal weight in order to determine the best-fit line such that the sum of the squared deviations of J from the regression line is as small as possible (Ezekiel and Fox, 1967, P. 16) . Aside from the slope and intercept for the equations, the following regression parameters are shown in table 9:
(1) N is the number of observation pairs that was used to compute the regression equation.
(2) The coefficient of determination (r 2 ) is the square of the correlation coefficient. According to Ezekiel and Fox (1967, p. 130) , r 2 is a meaningful statistic when both J and X are elements of equal variability, and it is known that the dependent variable is casually related to the independent variable. In this case, the independent variable is specific conductance and the dependent variable is the concentration of a water-quality constituent under consideration. Thus, r 2 x100 provides a measure of the percentage of the variation of the dependent variable explained by variation of the independent variable (Statistical Analysis System Institute, 1979, P-238). Generally, the larger the r 2 value the more meaningful the regression relations. Low values of p 2 indicate increasing scatter of the data points and little or no linear relations.
(3) The standard error of estimate, which has the same units as the dependent variable, is simply the standard deviation of the residuals, the difference between the actual value, and the value predicted from the regression equation. The standard error of estimate indicates how reliably the dependent variable may be estimated from a given value of the independent variable (Ezekiel and Fox, 1967, p. 126) .
DISCUSSION AND SUMMARY
The descriptive statistics for the five water-quality stations in the Coalmont study area are presented in tables 1 through 5 in the Hydrologic Data section. Statistics for the two Canadian River stations and the Williams Draw station are presented in tables 6, 7, and 8 in the Hydrologic Data section. These tables are useful in describing the ranges and variations of selected water-quality constituents sampled during the study. The statistical summaries generally characterize the water quality of the streams sampled in the study area under prevailing land-use and water-management conditions.
Regression equations relating seven water-quality constituents to specific conductance for each of the eight sampling sites are presented in table 9 (Hydrologic Data section). These equations can be used to estimate the seven waterquality constituents by making a field measurement of specific conductance. The user of these equations, however, needs to be cautioned not to use them at other sites, because the regression relation will not necessarily be valid for another site. Also, the use of these equations at some later time if coal development or other types of land-use changes take place is not advocated. Land-use changes could significantly alter the balance of water-quality constituents, and it would become necessary to redefine these regression relations. Furthermore, the user of these equations needs to be cautioned not to use them outside of the range of specific conductances given for each of the eight sites. The linear relation which is defined by the regression equations within the observed range of specific conductance may not necessarily be valid outside that range.
Finally, it is advisable for the user to be aware of the limits of the equations. As an example, take the equation for alkalinity for the station at the Canadian River near Brownlee; the equation has a coefficient of determination of 0.46. This means that only 46 percent of the variability of alkalinity can be explained by changes in the specific conductance, or that 54 percent of that variability cannot be explained by specific conductance. The data presented in this report provide no information as to what variables other than specific conductance might be affecting the regression relations. Therefore, these regression equations, especially those with low coefficients of determination, need to be used with discretion. The v 2 value for sulfate (0.09) for Little Grizzly Creek above Coalmont is an anomaly that cannot be explained. In this case, the use of the sulfate mean from table 4 would be more meaningful than the use of the regression equation.
In summary, the user should find the descriptive statistics and regression equations useful in determining and understanding the water quality at these eight streamflow-gaging and water-quality stations under the present land-use activities. With a knowledge of the present system, the land-use planner or water administrator will be better able to manage the resources of the area. The value for pH is the median, defined as the middle value if N is odd, or the average of the two middle values if N is even. The value for pH Is the median, defined as the middle value if N is odd, or the average of the two middle values is even. 
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